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Executive Summary 

Under authority of the State of California and as required by the Porter-Cologne Water Quality 

Control Act, the Central Valley Regional Water Quality Control Board (CVRWQCB) issued Order 

No. R5-2008-0148 for the Experimental Test Site (Site 300), to Lawrence Livermore National 

Laboratory (LLNL).  Monitoring and Reporting Program (MRP) Number R5-2008-0148 was 

adopted in September 2008, and revised effective December 1, 2009.  The revised MRP terms and 

conditions have been implemented in this report.  Under the terms of this MRP, LLNL submits 

semi-annual and annual monitoring reports detailing its Site 300 discharges of domestic and 

wastewater effluent to the sewage evaporation pond and percolation pond in the Site 300 General 

Services Area, and cooling tower blowdown to percolation pits and septic systems, and mechanical 

equipment discharges to percolation pits located throughout Site 300.   

This report contains all the elements required by Waste Discharge Requirement (WDR) Order R5-

2008-0148 for the second semester of 2019 and updates the status of equipment and facilities since 

the adoption of R5-2008-0148.  Proper operating conditions were met for all permitted networks.  

Compliance certification accompanies this report, as required by the permit.  
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1.  Introduction 

Site 300, operated by Lawrence Livermore National Security, LLC, is located in the Altamont 

Hills approximately 10.5 kilometers (6.5 miles) southwest of downtown Tracy, California.  

Required monitoring for specific Lawrence Livermore National Laboratory (LLNL) Site 300 water 

monitoring networks is defined in the Monitoring and Reporting Program (MRP) Order Number 

R5-2008-0148, which was adopted in September 2008, and revised effective December 1, 2009.  

The revised MRP has been implemented in this report. Applicable reporting requirements can be 

found in the Standard Provisions and Reporting Requirements specified in the Waste Discharge 

Requirements (WDR) Order R5-2008-0148 (CVRWQCB, 2008) permit and in the MRP R5-2008-

0148.   

This report provides a summary of water quality in designated monitoring network samples 

collected during the second semester of 2019 under the revised MRP R5-2008-0148 (CVRWQCB, 

2008).  The report details the monitoring results of the four compliance networks and presents 

analytical data, field summary sheets, and inspection logs associated with discharges at the 

networks. 

Compliance monitoring networks discussed in the report include: 

• Sewage evaporation and percolation ponds wastewater and ground water 

monitoring (Sections 2.1 through 2.5). 

• Cooling tower blowdown discharge monitoring and percolation pit inspections  

(Sections 3.1 through 3.4). 

• Mechanical equipment effluent discharge monitoring and percolation pit 

inspections (Sections 4.1 through 4.4). 

• Septic systems and construction updates (Sections 5.1 through 5.3) 

BC Laboratories, Inc. and Alpha Labs provided off-site analytical support for the monitoring 

networks. 

This report summarizes the activities associated with these monitoring networks including: tabular 

summaries or data plots for all data for at least the last five years; a ground water elevation contour 

map with well locations; identification of any data gaps or deficiencies; and a discussion of any 

changes to the monitoring program.  

Figure 1 shows the locations of the wastewater systems permitted under WDR R5-2008-0148, 

including mechanical equipment percolation pits and the sewage oxidation and percolation ponds 

(sewage ponds) located in the General Services Area.  None of the permitted mechanical 

equipment percolation pits overflowed during this monitoring period, however there was standing 

water observed within one of the Christy boxes at Building 827C.  In addition, there was standing 

water observed at the cooling tower percolation pits at Buildings 827A and 851.  There were no 

detected chemical impacts to ground water beneath and adjacent to the sewage ponds. Discharges 

from cooling towers and mechanical equipment were consistent with historic information provided 

in the previous Reports of Waste Discharge (RWD). 
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Figure 1.  Locations of Site 300 facilities with septic systems and percolation pits. 
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2.  Sewage Evaporation and Percolation Ponds 

2.1.  Effluent and Pond Compliance Monitoring Program 

MRP R5-2008-0148 requires semi-annual and annual sampling and chemical analysis of 

wastewater flowing into the sewage evaporation pond (sewage pond).  Grab samples are collected 

from a location west of the sewage pond (see sampling location ISWP in Appendix A, Figure A-

1 showing the Site 300 sewage evaporation and percolation ponds and ground water and 

wastewater compliance monitoring locations). Location ISWP is a port providing access to a 

section of pipe through which all liquid waste streams flow prior to entering the sewage pond. The 

samples are analyzed for specific conductance (SC, or electrical conductivity), pH, and 

biochemical oxygen demand (BOD). 

 

MRP R5-2008-0148 also requires sampling and analysis of wastewater within the sewage pond 

and wastewater discharging into the sewage percolation pond. Semi-annual wastewater samples 

are collected by grab sampling from a dock at the eastern end of the sewage pond (sampling 

location ESWP) and analyzed for SC, pH, metals, dissolved oxygen (DO), BOD, and total and 

fecal coliform. Any discharge from the sewage pond to the sewage percolation pond (sampling 

location DSWP) is grab-sampled and analyzed for the same constituents.  Permit WDR R5-2008-

0148 requires LLNL to operate the sewage pond with adequate freeboard to minimize the 

frequency of discharges to the sewage percolation pond.    

 

Leak detection and compliance monitoring at the sewage evaporation and percolation ponds is 

accomplished by monitoring the shallow ground water beneath and adjacent to the ponds.  Ground 

water monitoring includes semi-annual sampling during the first and second semesters when 

ground water elevations are at their highest and lowest, respectively, and analysis of the collected 

samples for SC, pH, total and fecal coliform, chloride, nitrate, sulfate, total dissolved solids, 

sodium, and metals. In addition, ground water elevations are routinely recorded and potentiometric 

surface contour maps are created (Appendix A, Figure A-2).  A map showing the locations of the 

monitor wells and ponds (Appendix A, Figure A-1) and tables of monitor well specifications and 

groundwater elevations for the second semester of 2019 for each well are provided (Appendix A, 

Tables A-1 and A-2). 

 

In addition to normal operation of the sewage evaporation pond, there are also discharges to it 

associated with the beneficial use of discharged water.  These discharges are in preparation for 

potable water delivery to Site 300 from the San Francisco Public Utility District Hetch-Hetchy 

water system.  During these operations, Hetch-Hetchy water is flushed periodically to maintain 

sanitary conditions in the potable water line.  When a discharge to the sewage evaporation pond is 

scheduled, the chlorinated water in the Hetch-Hetchy line is analyzed for chlorine.  When the water 

reaches a chlorine residual value at or below 1.0 mg/L, the water is ready to flush.  When flushing, 

a 4-inch hose is used from the discharge of the Hetch-Hetchy line at the LLNL valve box to the 

sewage pond.  Before the water is flushed, the residual chlorine concentration generally decreases 

to between 0.2 and 1.0 mg/L.  The pH is checked and logged at the source.   

 

During the second semester of 2019, no discharge of evaporation-loss makeup water to the sewage 

pond occurred and there was no water system pipeline flush.  Details of first semester discharges 
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are shown on Table 1, below, which provides the volume of water discharged, chlorine residual 

concentration, and pH of the discharged water.  The pH was inadvertently not measured during 

the first semester flush and verbal communication was made with the LLNL Operations and 

Business supervisor responsible for these measurements.  The table will be added to the operations 

manual to ensure that pH is measured prior to flushing events. 

 
Table 1.  Summary of water system pipeline flushing and pressure testing discharges at Site 300 

during 2019. 

 

Discharge 

Period 

Volume 

Discharged 

(gallons) 

Chlorine 

Residual 

(mg/L) 

 

pH 

(units) 

 

Comment 

First Semester 70,700 <1 - 
4 separate flushes were performed with an 

average of 17,675 gallons each  

Second Semester - - - - 

 

In August 2018, a Seametrics magmeter flow meter was installed on the 8-inch cast iron sewer 

line that discharges to the sewage evaporation pond to monitor the influent flow. The flow meter 

was installed outside the fence at the southwest corner of the sewer pond. The June 2019 flow 

measurements were different than anticipated. A consultation with the manufacturer determined 

that the flow meter is not designed for the intermittent low flow. Therefore, flow meter and pipe 

design upgrades are being discussed with the Mechanical Utilities Division.  

 

During the beginning of December 2019, the cable for the newly installed fourth aerator snapped 

due to material incompatibility with the chemistry of the sewage pond wastewater.  The cables 

hold the aerator in place at the pond.  On January 17, 2020, the snapped cable was replaced, and 

the aerator was back online Previously, the ball float depth measurement tool located at the far east 

side of the sewage pond was constructed to ensure accurate depth in inches. In the future, to 

improve ease of use, work will be performed to display depth level at multiple angles.  

As noted on the inspection field sheet, due to an inoperable pump, ground water sample collection 

was not performed at well W-7DS. The well has been on the well tracking list for repair since 

March 26, 2019.  Pump replacement will begin during the first quarter of 2020.      

2.2.  Sewage Pond Wastewater Sampling and Analysis  

Less than 12 hours before sewage pond wastewater sampling and field measurements, the DO, SC, 

and pH meters are calibrated. The DO, SC, pH, and temperature of each sample are measured and 

written on the field tracking forms (field logs) when the grab samples from ISWP, ESWP, and 

DSWP are collected. For each analytical laboratory to which samples are submitted, chain-of-

custody (CoC) forms are filled out appropriately and signed by the sampler. The CoC numbers are 

also written on the field logs. Appropriate EPA-approved analytical methods (U.S. Environmental 

Protection Agency, 2005) or Standard Methods (Clesceri et al., 1998) are used.   

The samples required under MRP R5-2008-0148 for locations ISWP and ESWP were collected on 

April 30, 2019. These samples, and all samples with results presented in this report, were collected, 

analyzed, and the data entered into the LLNL Environmental Functional Area (EFA) database 

according to a complete set of protocols documented in the LLNL EFA Environmental Monitoring 

Plan (Brunckhorst, 2019).   
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2.3.  Sewage Pond Wastewater Monitoring Results  

Analytical results for second semester 2019 samples are summarized here as required under MRP 

R5-2008-0148. Monitoring data are tabulated in Appendix A.  Coliform, anion, BOD, DO, and 

specific conductance data summaries are presented in Table A-3.  A metal data summary for the 

ESWP location is presented in Table A-4.  Table A-5 provides a duplicate (QA) sampling data 

summary for the sewage pond’s wastewater monitoring network. All results and observations were 

in compliance with the Permit’s discharge specifications as shown in Appendix D. There was 

adequate freeboard in the sewage pond to prevent any over-topping or erosion of the pond 

embankment.  Field tracking forms documenting operational conditions at Site 300 are provided 

in Appendix A, which also contains the field logs, including field measurements and CoCs.  The 

original laboratory analytical result sheets are stored at LLNL and are available upon request.   

• As listed in Table A-3, samples from the two monitoring points, 3-ESWP-OW and 3-

ISWP-OW, had similar pH values of 9.6 and 9.0 respectively on September 24th.  The 

specific conductance (SC) of the effluent sample, 3-ESWP-OW, at 8,500 µmhos/cm, was 

substantially higher than for the influent sample, 3-ISWP-OW, at 1,800 µmhos/cm, which 

may be attributed to evaporation.  The SC values are reflective of typical values at the 

sewage pond. There is no reporting limit for SC.  The BOD of the effluent and influent 

samples was 67 and 280 mg/L, respectively.  The fecal and total coliform reporting limit 

is 2 most probable number (MPN)/100mL and the effluent concentration of fecal coliform 

was more than 1,600 MPN/100mL and the total coliform concentration was more than 

1,600 MPN/100mL. The sodium concentrations from the first and second semesters were 

similar at 1,700 and 2,300 mg/L, respectively. 

• Table A-4 contains metals first and second semester data for the sewer pond effluent 

monitoring location (3-ESWP-OW). Of the metal analytes, only aluminum, barium, 

hexavalent chromium, lead, mercury, selenium, silver, and vanadium concentrations were 

below their reporting limits in the second semester samples. Concentrations of aluminum, 

arsenic, boron, calcium, chromium, copper, iron, magnesium, manganese, molybdenum, 

nickel, and potassium were lower in the first semester samples whereas concentrations of 

barium, selenium, and zinc were slightly higher in the first semester samples. 

• Table A-5 lists the first and second semester 2019 QA data for the wastewater monitoring 

network.  During the second semester, a duplicate pH measurement from the influent 

location, 3-ISWP-OW, was the only quality assurance measurement. The routine and 

duplicate pH measurements were 9.0 and 8.4, respectively. 

2.4.  Ground Water Sampling and Analysis 

Semi-annual sampling of ground water from monitor wells at the sewage evaporation and 

percolation ponds was performed during the second semester of 2019.  The ground water samples 

were collected and analyzed, and results entered into the EFA database according to established 

protocols (Goodrich and Lorega, 2016).  The monitor wells were purged and sampled during two 

phases (September 4th - 19th  and December 9th - 11th) using prescribed methods assigned to each 

monitor well.  Information regarding the conditions during sampling, as well as field 

measurements taken at the time of sampling, is found in the ground water sampling data sheets in 

Appendix A.  The collected samples were transferred to an offsite analytical laboratory for 

analysis of the physical and chemical parameters and analytes listed in Section 2.1.  Following the 
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initial sampling events, a pre-calculated dose of chlorine was added to each well and the well was 

briefly pumped to circulate the chlorine throughout the water column.  On the following day, wells 

were tested for residual chlorine and samples were collected for analysis of total and fecal coliform 

bacteria at an offsite analytical laboratory.   

2.5.  Ground Water Monitoring Results 

Ground water data are presented in tables found in Appendix A.  Sodium and anion data are 

tabulated in Table A-6. Fecal and total coliform data are listed in Table A-7.  Table A-8 provides 

a summary of physical chemical data and Table A-9 lists metals data.  QA data summaries for the 

monitoring well network are presented in Table A-10.  Appendix A, Figure A-2 contains the 

second semester 2019 ground water elevation contour map for the shallowest water-bearing zone 

(Qt-Tnsc1 and Qal-Tnbs1 hydrostratigraphic units [HSUs]) in the sewage evaporation and 

percolation ponds area.  Nitrate concentrations in sewer pond ground water network monitor wells 

are depicted on Appendix A, Figure A-3.   

• The sewer pond groundwater monitoring results in Table A-6 indicate that nitrate 

concentrations at most wells this year were generally consistent between measurements; 

all were below the 45 mg/L maximum contaminant level (MCL) for nitrate in drinking 

water. 

• As shown in Table A-7, fecal coliform was not detected above the reporting limit of 1.8 

MPN/100mL in any first or second semester 2019 groundwater samples.  Samples 

collected from well W-35A-04 in June and well W-7PS in September yielded total coliform 

results of 49 MPN/100mL.  The September and December samples from well W-26R-05, 

contained total coliform concentrations of 32 MPN/100mL and 3.6 MPN/100mL, 

respectively.  LLNL will continue to monitor these wells for coliform.   

• As shown in Table A-8, phosphorus concentrations in all second semester groundwater 

samples were below the reporting limit of 1 mg/L.  The individual well physical chemistry 

data ranges for the other constituents were similar to those reported last year.   

• As shown in Table A-9, aluminum, cadmium, hexavalent chromium, iron, lead, 

manganese, molybdenum, silver, and vanadium were not detected above their reporting 

limits in all second semester 2019 samples.  First semester 2019 zinc concentrations in all 

wells were slightly higher than second semester 2019 zinc concentrations.  The other 

metals concentrations were generally consistent between semesters. 

• As shown in Table A-10, the duplicate sample results for pH, specific conductance, fecal 

coliform, total coliform, and nitrate were either identical or very similar to the routine 

sample results with the exception of the December total coliform samples from well W-

7ES in the duplicate sample.  The total coliform duplicate sample yielded 540 MPN/100mL 

while the routine sample yielded 2.0 MPN/100mL.  The duplicate result was flagged by 

the LLNL quality assurance chemist and total coliform will continue to be closely 

monitored.       

2.6  Sewage Evaporation Pond and Percolation Pit Monthly Inspections 

Observations of freeboard, color, odor, and levee condition at the sewage pond and percolation 

pond are made and recorded at least monthly.  Appendix A contains several second semester 2019 

data sets and other material including; field tracking forms, sewage and percolation pond 
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inspection and monitoring reports, ground water sampling data forms, historical data plots for the 

sewage evaporation pond and percolation pond network, and ground water monitoring field 

observation forms for the sewage pond.   

The December inspection and monitoring report indicates that there was one inch of standing water 

in the percolation pond.  The sewage pond was green during the second semester with algae and 

insects observed.  There were no reports of odor, solids, or scum. 

 3.  Cooling Tower Network  

3.1.  Cooling Tower Compliance Monitoring Program 

Monitoring requirements for cooling tower blowdown water are specified in MRP R5-2008-0148.  

LLNL implemented the cooling tower blowdown monitoring starting in the fourth quarter of 2008.  

Applicable reporting requirements are found in the Standard Provisions and Reporting 

Requirements of WDR R5-2008-0148 and the MRP.   

Cooling towers located at Site 300 discharge either into percolation pits or into septic systems.  

Currently, there are five operating cooling towers. The cooling tower locations are identified on 

Appendix B, Figure B-1.  The cooling towers located at Buildings 801, 817, 826, 827A, and 851 

all discharge to percolation pits and were operational this period.  The two cooling towers located 

at Building 827A blend water from a combined discharge line and therefore only one sample is 

routinely collected to characterize the discharge from these cooling towers.   

MRP R5-2008-0148 requires semi-annual sampling of the cooling tower blowdown.  Grab samples 

are collected from the water circulating in the cooling tower, either at a valve or a drainpipe.  The 

grab samples are collected directly into the containers specified by the laboratory.  Samples are 

analyzed for metals, pH, sodium, SC, sulfate, total alkalinity, total dissolved solids, total hardness, 

and total phosphorus.  

3.2.  Cooling Tower Blowdown Effluent Sampling and Analysis 

Second semester 2019 routine cooling tower blowdown samples were collected on October 22, 

2019.  Less than 12 hours before cooling tower blowdown sampling, the SC and pH meters are 

calibrated.  SC and pH data measured in the field are written on field tracking forms.  CoC forms 

are filled out appropriately and signed by the sampler for each analytical laboratory to which the 

samples are transferred; CoC numbers are also written on the field logs.  Analytical methods used 

are appropriate EPA-approved Methods (U.S. Environmental Protection Agency, 2005) or 

Standard Methods (Clesceri et al., 1998).  

3.3.  Cooling Tower Blowdown Monitoring Results 

All cooling tower sample results are listed in Appendix B along with the QA/QC results, field 

tracking forms, inspection checklists, and CoCs.  Table B-1 lists sodium and anions data.  Table 

B-2 lists metals results, and Table B-3 provides required physical characteristics data.  QA/QC 

data from duplicate sampling are provided in Table B-4.   

The following section includes highlights and a summary of comparisons of second semester 2019 

analytical results for each constituent in cooling tower blowdown samples to Designated Level 

Methodology-derived concentrations calculated using the water quality goals (where they exist) 

shown in Attachment 16 of the permit (WDR Order No. R5-2008-0148) and maximum historical 
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values observed at the time of the permit.  For reference, Appendix D of this document contains 

Attachment 16 of the WDR permit. 

 

• Table B-1 lists results for sodium and anions (chloride, nitrate, sulfate, fluoride, and 

bromide).  The sodium concentrations were above 1,000 mg/L at Buildings 801, 827A and 

851 whereas at Buildings 817A and 826, the sodium concentrations were 570 mg/L and 

380 mg/L, respectively.  The sodium concentrations are similar to those of previous years.  

• The second semester 2019 metals concentrations in cooling tower wastewater are displayed 

in Table B-2 and summarized below.   

o Aluminum, cadmium, lead, magnesium, manganese, mercury, nickel, silver, and 

vanadium were not detected in excess of reporting limits in any current cooling 

tower blowdown samples. 

o Copper concentrations in samples collected during the second semester 2019 

ranged from 5.5 µg/L to 28 µg/L, below the maximum historical effluent 

concentration summarized in Appendix D (2,400 µg/L).  The Building 826 sample 

yielded lower copper concentrations of 5.5 µg/L compared to the first semester 

concentration from the cooling tower (86 µg/L). 

o The measurable fourth quarter molybdenum concentrations in blowdown samples 

ranged from 29 µg/L at Building 826 to 44 µg/L at Building 817 while the 

remaining concentrations were less than 120 µg/L.  The molybdenum reporting 

limit for many samples was 120 g/L, leading to many non-detectable 

concentrations.  

o Zinc concentrations in second semester samples ranged from less than the 20 µg/L 

reporting limit to 150 µg/L, below the maximum historical zinc concentration of 

340 µg/L shown in Appendix D.  The zinc concentrations at the Building 826 and 

Building 827A cooling towers were lower than the first semester zinc 

concentrations of 120 µg/L and 210 µg/L, respectively.   

Last year, molybdenum and zinc exceeded their historical maxima listed in Appendix D 

(Attachment 16 of the WDR). This year, no cooling tower blowdown constituents exceeded 

their historical maxima.  The concentrations for all the metals in all 2019 cooling tower effluent 

samples are well below concentrations calculated using the Designated Level Methodology in 

Appendix D (WDR Order Attachment 16) for impact to ground water.  LLNL will continue to 

evaluate metals concentrations in future samples of cooling tower effluent. 

• Table B-3 lists the physical characteristics of the cooling tower effluent discharges. First 

semester Building 801 effluent had uncharacteristically high levels of SC, total alkalinity, 

dissolved solids, and hardness compared to those for the second semester.     

• As shown in Table B-4, a QA sample was collected from the Building 817A cooling tower 

on October 22, 2019.  The individual routine and duplicate sample results were identical 

or similar. 
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3.4. Cooling Tower Percolation Pit Monthly Inspections 

LLNL implements monthly visual inspections of the cooling tower percolation pits located at 

Buildings 801, 817A, 826, 827A, and 851 (Figure B-1), which collect effluent from the cooling 

towers as specified in MRP R5-2008-0148.   

If standing water is present, the MRP requires the inspection frequency to be increased to weekly 

until standing water is no longer visible.  Visual inspections are conducted to verify the percolation 

pits are working properly and do not have the potential to overflow.  Copies of the inspection forms 

are provided in Appendix B.   

From July to December, there was one to seven inches of standing water in the Christy boxes at 

Building 827A and Building 851.  Because of the consistent standing water in the boxes, the 

operations team is evaluating whether precipitation of solids from the water hardness in the cooling 

tower blowdown may be clogging the rocks at the cooling tower percolation pits.  None of the 

standing water in either of these Christy boxes was near the surface spill point and thus none posed 

a potential threat to the environment. 

4.  Mechanical Equipment Effluent Monitoring 

4.1.  Mechanical Equipment Discharge Monitoring Program 

Monitoring requirements for mechanical equipment discharge effluent to percolation pits is 

specified in the MRP R5-2008-0148.  LLNL monitors the mechanical equipment systems located 

at Buildings 806A, 827A, 827C, 827D, and 827E.  In Appendix C, Figure C-1 provides the 

locations of those systems.  Since mid-2016, Building 827D has been undergoing construction and 

the existing boiler ovens have been replaced with electric ovens.  With ongoing construction and 

electric ovens that do not employ boilers, there has been no discharge to the percolation pit at 

Building 827D.  Two vacuum pumps and a DI water system periodically discharge to the Building 

827D percolation pit.  The vacuum pumps remove moisture from the air prior to it entering the 

mixer.  The volume of water is minimal, and the DI water system only discharges to the pit in the 

event of a failure.  Monthly inspections are performed.  However, no sampling and analysis of 

water was performed due to the limited discharge activity.  

4.2.  Mechanical Equipment Effluent Sampling and Analysis 

The results for the mechanical equipment room effluent monitoring are reported in data tables in 

Appendix C.  Monitoring is performed using automated composite sampling from the Christy 

during operations.  During this monitoring period samples were taken at Buildings 806A, 827A, 

827C, and 827E.    

For the sampling and analysis of mechanical equipment effluent, for each analytical laboratory, 

CoC forms are filled out appropriately and signed by the sampler. CoC numbers are also written 

on the field logs, provided in Appendix C.  Appropriate EPA-approved analytical methods (U.S. 

Environmental Protection Agency, 2005) or standard methods (Clesceri et al., 1998) are used. 

4.3.  Mechanical Equipment Effluent Monitoring Results 

There are mechanical equipment percolation pits located at Buildings 806A, 827A, 827C, 827D, 

and 827E (Figure C-1).  Sample analytical results for the monitoring network for these pits are 

presented in tables in Appendix C.   Table C-1 lists sodium and anion data, Table C-2 lists metals 
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results and Table C-3 provides required physical characteristics data.  Data from duplicate 

sampling is provided in the data tables.  Constituent concentrations in 2019 effluent samples are 

protective of underlying ground water, for constituents possessing Designated Level 

Methodology-derived concentrations as shown in Appendix D.  

• Table C-1 lists the nitrate concentrations in all the mechanical equipment discharges; 

Buildings 806A, 827C, and 827E had nitrate concentrations below the 0.5 mg/L reporting 

limit.  At Building 827A, the second semester nitrate concentration was 3.5 mg/L.  Sodium, 

chloride, and sulfate concentrations were higher than unusual at Building 827A with 

concentrations of 1,800 mg/L of sodium, 710 mg/L of chloride, and 1,300 mg/L of sulfate 

(first semester concentrations were 280 mg/L of sodium, 120 mg/L of chloride, and 220 

mg/L of sulfate).  The potential cause of the high concentrations of anions may be attributed 

to the discharges from the water softener, vacuum pump, or boilers.   

• Metals data are tabulated in Table C-2. Many metals (aluminum, cadmium, chromium, 

lead, magnesium, manganese, mercury, molybdenum, silver, and vanadium) were not 

detected in excess of their reporting limits.  At Building 827A, the second semester 2019 

concentration of zinc (120 μg/L) was higher than that of the previous semester (26 μg/L). 

• The second semester physical chemistry data from the mechanical equipment discharge 

effluent monitoring in Table C-3 were similar to last semester’s concentrations. The 

effluent concentrations in the routine sample from Building 806A were nearly identical to 

the concentrations in the duplicate sample, with the exception of total dissolved solids (700 

mg/L and 740 mg/L, respectively).  

4.4.  Mechanical Equipment Percolation Pit Monthly Inspections 

MRP R5-2008-0148 requires monthly inspections of the five mechanical equipment percolation 

pits located at Buildings 806A, 827A, 827C, 827D, and 827E.  Appendix C contains the 

mechanical equipment percolation pit inspection checklists.  If standing water is visible during an 

inspection, the inspection frequency for that percolation pit is increased to weekly until no standing 

water is visible.   

During the second semester (August to December), one to six inches of standing water was 

observed at Building 827C.  As a result, visual inspections were performed weekly during this 

period.  The gravel/rocks in the pit at Building 827C will be excavated and replaced to improve 

percolation.  In addition, salts have precipitated in the drains and will be cleaned out. These salts 

arise from mechanical equipment discharge (i.e., the vacuum pump, boilers, and water softener). 

5. Septic Systems 

5.1.  Septic System Monitoring Program 

Ground water monitoring requirements for septic system at four areas at Site 300 were specified 

in MRP R5-2008-0148 (CVRWQCB, 2008).  A total of 33 facilities at Site 300 (Figure 2) have 

septic systems with varying capacities and designs.   

In the Revised Monitoring and Reporting Plan (CVRWQCB, 2009), the monitoring requirements 

for the four septic systems specified in CVRWQCB, 2008 were removed  and the MRP was to be 
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revised to include ground water monitoring for any septic systems determined to threaten 

beneficial uses of ground water. 

5.2.  Septic System Permitting 

With the San Joaquin County Environmental Health Department (SJCEHD) obtaining their Local 

Agency Management Program (LAMP) approval in April 2017 (CVRWQCB, 2017), the 

jurisdiction for managing onsite wastewater treatment systems (OWTS) came under their purview 

for systems that received only domestic wastewater from residential or commercial buildings with 

an average daily flow of less than 10,000 gallons per day.  Otherwise, the CVRWQCB regulates 

larger wastewater treatment systems.   

In order to obtain a septic system permit for Site 300 from the SJCEHD, a number of requirements 

must be satisfied from various regulatory departments: 

1. San Joaquin County (SJC) Building Department  

– Send the building inspector the finalized site drawings of the proposed building for 

building review 

2. SJC Planning Department  

– No land use permitting is required for Site 300 if a SJC building permit is not issued 

3. SJCEHD 

– Perform a percolation test with instructions from the department website 

– Complete a soil suitability study 

– Complete a nitrate loading study 

5.3.  Septic System Construction 

In the fall of 2019, an OWTS permit was approved by the SJCEHD for a septic system construction 

for a trailer addition (T8021).  The septic tank and leach fields were inspected by SJCEHD on 

October 31, 2019 and approved.  Construction of the septic system was completed in November 

2019.  

A building renovation and addition near Building 899 has been proposed including designs for a 

new septic system and leach fields.  Construction has not started as the project is currently going 

out to bid as of February 2020.  Updates will be provided in the upcoming semi-annual report.  
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Sewage Evaporation and Percolation Pond Network 
– Sewer Pond Figures 

– Sewer Pond Tables (well specifications) 

– Field Tracking Forms/Chain of Custody Forms 

– Sewer Pond Inspection Reports 

– Ground Water Sampling Data Forms 
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Figure A-1. Sewer pond wastewater and groundwater monitoring network. 
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Figure A-2. Site 300 sewer pond wastewater and effluent monitoring network with groundwater 
elevation (ft-above mean sea level). 
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Figure A-3. Site 300 sewer pond wastewater and effluent monitoring network with nitrate (NO3) 
concentration (in mg/L). 
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Table A-1.  Summary of Site 300 sewer pond well specifications. 

Well HSU Easting Northing 
Ground 
surface 

elevation 

Measuring 
point 

elevation 

 
Screen top 
elevation 

Screen 
bottom 

elevation 

 
Bentonite top 

elevation 

 
Filter pack 

top elevation 

 
Well bottom 

elevation 

W-7ES Qal-Tnbs1 1,711,719 414,586 506.41 509.71 491.41 481.41 496.41 495.41 479.61 

W-7PS Qal-Tnbs1 1,711,773 414,782 506.10 508.78 489.60 486.60 494.10 492.10 486.60 

W-35A-04 Qal-Tnbs1 1,712,036 414,642 504.07 503.98 485.07 475.07 494.87 486.27 475.07 

W-26R-01 Qal-Tnbs1 1,712,267 415,036 506.74 509.71 486.94 481.94 494.24 490.74 476.94 

W-26R-11 Qal-Tnbs1 1,712,198 414,961 504.93 507.21 489.13 479.13 493.13 491.13 477.93 

W-26R-05 Qal-Tnbs1 1,712,339 415,070 511.31 513.11 491.11 486.11 500.81 498.81 485.81 

W-25N-20* Qal-Tnbs1 1,712,371 414,923 502.11 504.94 490.11 475.11 494.61 492.61 474.11 

W-7DS Qal-Tnbs1 1,712,206 414,880 503.30 506.60 487.80 477.80 491.80 489.80 476.30 

W-25N-22 Qal-Tnbs1 1,712,486 415,152 510.25 513.06 492.25 482.25 497.25 495.25 481.75 

W-25N-23 Qal-Tnbs1 1,712,521 415,109 507.58 510.39 488.58 473.58 495.08 493.08 472.28 
Notes: 
All measurements are made in feet; elevations are in feet above mean sea level. 
HSU = Hydrostratigraphic unit. 
Qal-Tnbs1 = Miocene Neroly Formation Lower Blue Sandstone. 
*Well W-25N-20 Abandoned 
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Table A-2.  Site 300 sewer pond groundwater monitoring network 2019 ground water elevation 
summary. 

Well  Date sampled  Pre-sampling  Ground water 
depth (ft.)  

Ground water 
elevation (ft. above 

MSL)  

W-7ES   

Jan 15   21.6  488.1  
Mar 13  PS  9.2  500.5  
Mar 14  PS  9.2  500.5  
Apr 9   9.0  500.7  

May 20  PS  9.3  500.4  
May 21  PS  9.3  500.4  
Jul 24  12.3 497.4 
Oct 23  16.5 493.2 
Dec 11 PS 16.4 493.3 
Dec 12 PS 16.4 493.3 

W-7PS   

Jan 15   >18.3 [DRY]  <490.5 [DRY]  
Mar 13  PS  9.2  499.5  
Mar 14  PS  9.2  499.6  
Apr 9   9.2  499.6  

May 20  PS  9.5  499.3  
May 21  PS  9.5  499.3  
Jul 24  12.1 496.7 
Oct 23  16.1 492.7 
Dec 9 PS 17.2 491.6 

Dec 10 PS 17.2 491.5 

W-35A-04   

Jan 28   15.8  488.2  
Mar 13  PS  13.2  490.9  
Mar 14  PS  13.2  490.9  
Apr 3   5.0  499.1  
Jun 3 PS 5.7 498.4 
Jun 4 PS 5.7 498.4 
Aug 7  8.3 495.8 
Oct 17  11.5 492.5 
Dec 16 PS 12.8 491.2 
Dec 17 PS 12.9 491.2 

W-25N-23   

Jan 15   24.8  485.3  
Mar 11  PS  15.8  494.3  
Mar 12  PS  15.8  494.2  
Apr 9   16.0  494.1  
Jul 24  17.4 492.7 
Oct 23  20.7 489.4 

W-25N-22   

Jan 15   27.1  485.7  
Mar 11  PS  18.9  493.8  
Mar 12  PS  19.0  493.8  
Apr 9   18.7  494.0  
Jul 24  20.1 492.7 
Oct 23  23.1 489.6 
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Table A-2.  Site 300 sewer pond groundwater monitoring network 2019 ground water elevation 
summary continued. 

Well  Date sampled  Pre-sampling  Ground water 
depth (ft.)  

Ground water 
elevation (ft. above 

MSL)  

W-26R-01  
 

Jan 15  23.0 486.7 
Mar 11  PS  12.2  497.5  
Mar 12  PS  12.2  497.5  
Apr 9   12.4  497.3  

May 13  PS  12.3  497.4  
May 14  PS  12.3  497.4  
Jul 24  14.7 495.0 
Oct 23  18.5 491.2 
Dec 9 PS 19.2 490.5 

Dec 10 PS 19.2 490.5 

W-26R-05   

Jan 15   25.5  487.6  
Mar 11  PS  16.2  496.9  
Mar 14  PS  16.2  496.9  
Apr 9   16.2  496.9  

May 13  PS  16.9  496.2  
May 21  PS  16.9  496.2  
Jul 24  18.3 494.8 
Oct 23  21.7 491.4 
Dec 9 PS 21.1 492.0 

Dec 17 PS 21.1 492.0 

W-26R-11  

Jan 15   20.3  486.6  
Apr 9   9.4  497.5  
Jul 24  11.8 495.1 
Oct 23  15.7 491.2 

W-7DS  

Jan 15   19.7  486.7  
Apr 9   8.7  497.6  
Jul 24  11.2 495.1 
Oct 23  15.1 491.2 
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Table A-3.  Site 300 sewer pond wastewater monitoring network 2019 coliform, anion, and physical 
characteristic data summary. 

Well Date pH 
Specific 

Conductance 
µmhos/cm 

Biochemical 
Oxygen 
Demand 

mg/L 

Dissolved 
Oxygen 
mg/L 

Fecal 
Coliform 

MPN/100mL 

Total 
Coliform 

MPN/100mL 

Sodium 
mg/L 

3-ESWP-OW 
Apr 30 9.7 7400 43 19 1600 >1600 1700 
Sep 24 9.6 8500 67 40 >1600 >1600 2300 

3-ISWP-OW 
Apr 30 8.8 2000 200 - - - - 
Sep 24 9.0 1800 280 - - - - 

 
Note: 
 – = Analysis not required. 
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Table A-4.  Site 300 sewer pond wastewater monitoring network 2019 metals data summary. 

Analyte (µg/L) Date 3-ESWP-OW 

Aluminum 
Apr 30 <100 
Sep 24 510 

Arsenic 
Apr 30 7.1 
Sep 24 10 

Barium 
Apr 30 58 
Sep 24 <50 

Boron 
Apr 30 7300 
Sep 24 8400 

Cadmium 
Apr 30 <100 
Sep 24 <100 

Calcium 
Apr 30 10000 
Sep 24 12000 

Chromium 
Apr 30 5.9 
Sep 24 9.3 

Hexavalent Chromium 
Apr 30 <1 
Sep 24 <1 

Copper 
Apr 30 10 
Sep 24 16 

Iron 
Apr 30 230 
Sep 24 780 

Lead 
Apr 30 <10 
Sep 24 <10 

Magnesium 
Apr 30 3900 
Sep 24 4800 

Manganese  
Apr 30 <60 
Sep 24 190 

Mercury  
Apr 30 <0.8 
Sep 24 <0.2 

Molybdenum  
Apr 30 160 
Sep 24 190 

Nickel  
Apr 30 8.3 
Sep 24 11 

Potassium  
Apr 30 82000 
Sep 24 100000 

Selenium  
Apr 30 5.8 
Sep 24 <4 

Silver  
Apr 30 <20 
Sep 24 <20 

Vanadium  
Apr 30 <40 
Sep 24 <40 

Zinc  
Apr 30 67 
Sep 24 53 
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Table A-5.  Site 300 sewer pond wastewater monitoring network 2019 QA data. 

Well Date Type pH  
Specific 

Conductance 
µmhos/cm 

Biochemical 
Oxygen 
Demand 

mg/L 

Dissolved 
Oxygen 
mg/L 

Fecal 
Coliform 

MPN/100mL 

Total 
Coliform 

MPN/100mL 

Sodium 
mg/L 

3-ESWP-OW 
Apr 30 Routine 9.7 7400 43 19 1600 >1600 1700 

Apr 30 Duplicate 8.8 - - - - - - 

3-ISWP-OW 
Sep 24 Routine 9.0 1800 280 - - - - 

Sep 24 Duplicate 8.4 - - - - - - 

 
 
Note: 
– = Analysis not required. 
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Table A-6.  Site 300 sewer pond groundwater monitoring network 2019 anions data summary. 

Well Date Sodium 
mg/L 

Chloride 
mg/L 

Nitrate  
(as NO3) 

mg/L 

Sulfate 
mg/L 

Fluoride 
mg/L 

W-7ES Mar 13 110 84 12 200 0.34 

W-7ES May 20 - - 8.8 - - 

W-7ES Sep 18 140 130 8.7 290 0.31 

W-7ES Dec 11 - - 9.3 - - 

W-7PS Mar 13 120 92 13 180 0.37 

W-7PS May 20 - - 11 - - 

W-7PS Sep 9 180 140 11 260 0.31 

W-7PS Dec 9 - - 12 - - 

W-35A-04 Mar 13 130 110 14 260 0.38 

W-35A-04 Jun 3 - - 14 - - 

W-35A-04 Sep 18 150 130 13 290 0.33 

W-35A-04 Dec 16 - - 12 - - 

W-25N-23 Mar 11 180 140 11 350 0.41 

W-25N-23 Sep 4 170 120 3.7 390 0.45 

W-25N-22 Mar 11 190 170 9.7 510 0.34 

W-25N-22 Sep 4 170 140 9.9 500 0.30 

W-26R-01 Mar 11 180 150 28 230 0.27 

W-26R-01 May 13 - - 23 - - 

W-26R-01 Sep 9 190 140 22 240 0.29 

W-26R-01 Dec 9 - - 37 - - 

W-26R-05 Mar 11 170 120 18 230 0.31 

W-26R-05 May 13 - - 21 - - 

W-26R-05 Sep 9 160 130 15 230 0.28 

W-26R-05 Dec 9 - - 4.2 - - 

 
Note: 
– = Analysis not required. 
Wells W-7DS and W-26R-11were inoperable this second semester.  A work order has been requested for repair. 
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Table A-7.  Site 300 sewer pond groundwater monitoring network 2019 coliform data summary. 

Well Date Fecal Coliform 
MPN/100mL 

Total Coliform 
MPN/100mL 

W-7ES Mar 14 <1.8 <1.8 

W-7ES May 21 <1.8 2.0 

W-7ES Sep 19 <1.8 <1.8 

W-7ES Dec 12 <1.8 2.0 

W-7PS Mar 14 <1.8 <1.8 
W-7PS May 21 <1.8 <1.8 

W-7PS Sep 10 <1.8 49 

W-7PS Dec 10 <1.8 <1.8 

W-35A-04 Mar 14 <1.8 <1.8 

W-35A-04 Jun 4 <1.8 49 

W-35A-04 Dec 17 <1.8 >1600 

W-25N-23 Mar 12 <1.8 2.0 

W-25N-23 Sep 5 <1.8 <1.8 

W-25N-22 Mar 12 <1.8 <1.8 

W-25N-22 Sep 5 <1.8 <1.8 

W-26R-01 Mar 12 <1.8 <1.8 

W-26R-01 May 14 <1.8 <1.8 
W-26R-01 Sep 10 <1.8 <1.8 

W-26R-01 Dec 10 <1.8 <1.8 

W-26R-05 Mar 14 <1.8 <1.8 

W-26R-05 May 21 <1.8 <1.8 

W-26R-05 Sep 12 <1.8 32 

W-26R-05 Dec 17 <1.8 3.6 
 

Note: 
Wells W-7DS and W-26R-11 were inoperable this second semester.  A work order has been requested for repair. 
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Table A-8.  Site 300 sewer pond groundwater monitoring network 2019 physical chemistry data. 

Well Date pH 
Specific 

Conductance 
µmhos/cm 

Total 
Alkalinity 

(as CaCO3) 
mg/L 

Total 
dissolved 

solids (TDS) 
mg/L 

Total 
Hardness (as 

CaCO3) 
mg/L 

Total 
Phosphorus 

(as PO4) 
mg/L 

W-7ES Mar 13 7.9 1070 220 730 310 <1 

W-7ES May 20 8.0 1220 - - - - 

W-7ES Sep 18 8.0 1440 260 1000 460 <1 

W-7ES Dec 11 8.0 1430 - - - - 

W-7PS Mar 13 7.9 1080 220 750 260 <1 

W-7PS May 20 8.0 1310 - - - - 

W-7PS Sep 9 7.7 1450 280 960 330 <1 

W-7PS Dec 9 7.6 1450 - - - - 

W-35A-04 Mar 13 8.0 1330 260 860 370 <1 

W-35A-04 Jun 3 7.8 1290 - - - - 

W-35A-04 Sep 18 7.9 1440 280 1100 440 <1 

W-35A-04 Dec 16 7.8 1460 - - - - 

W-25N-23 Mar 11 7.5 1530 230 1000 370 <1 

W-25N-23 Sep 4 7.7 1550 240 1000 420 <1 

W-25N-22 Mar 11 7.8 1880 240 1300 500 <1 

W-25N-22 Sep 4 7.9 1750 220 1200 510 <1 

W-26R-01 Mar 11 7.8 1410 240 920 260 <1 

W-26R-01 May 13 7.9 1360 - - - - 

W-26R-01 Sep 9 7.8 1390 250 930 240 <1 

W-26R-01 Dec 9 7.9 1410 - - - - 

W-26R-05 Mar 11 8.1 1330 260 860 270 <1 

W-26R-05 May 13 8.2 1360 - - - - 

W-26R-05 Sep 9 8.0 1320 240 880 260 <1 

W-26R-05 Dec 9 8.1 1140 - - - - 

 
Note: 
– = Analysis not required.  
Wells W-7DS and W-26R-11 were inoperable this second semester.  A work order has been requested for repair. 
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Analyte (μg/L) Month W-7ES W-7PS W-35A-04 W-25N-23 W-25N-22 W-26R-01 W-26R-05 

Aluminum 
Mar <50 <50 <50 <50 <50 <50 <50 
Sep <50 <50 <50 <50 <50 <50 <50 

Arsenic 
Mar 2.4 3.8 3.1 8.9 11 9.1 8.6 
Sep <2 3.2 2.8 10 10 7.9 8.1 
Dec - - 3.6 - - - - 

Barium 
Mar 32 41 35 28 36 32 34 
Sep 47 59 42 29 35 32 32 
Dec - - 43 - - - - 

Boron Mar 1700 1500 2200 1600 1700 1500 1300 
Sep 2200 2100 2300 1500 1300 1500 1300 

Cadmium 
Mar <50 <50 <50 <50 <50 <50 <50 
Sep <50 <50 <50 <50 <50 <50 <50 
Dec - - <0.5 - - - - 

Calcium 
Mar 70000 60000 83000 89000 120000 65000 69000 
Sep 100000 76000 100000 100000 120000 60000 65000 

Chromium 
Mar 5.7 6.1 7.1 4.5 4.3 5.1 5.2 
Sep <1 <1 1.1 1.4 1.0 <1 <1 
Dec - - 2.5 - - - - 

Hexavalent Chromium Mar <1 1.1 <1 <1 <1 <1 <1 
Sep <1 <1 <1 <1 <1 <1 <1 

Copper 
Mar 1.6 2.7 3.3 2.4 3.7 2.2 1.9 
Sep <1 1.5 1.4 2.5 4.0 2.3 1.9 
Dec - - <10 - - - - 

Iron Mar <100 <100 <100 <100 <100 <100 <100 
Sep <100 <100 <100 <100 <100 <100 <100 

Lead 
Mar <5 <5 <5 <5 <5 <5 <5 
Sep <5 <5 <5 <5 <5 <5 <5 
Dec - - <2 - - - - 

Magnesium Mar 33000 26000 40000 35000 49000 23000 25000 
Sep 47000 34000 45000 40000 49000 22000 25000 

Table A–9.  Site 300 sewer pond groundwater monitoring network 2019 metals data summary. 
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Analyte (μg/L) Month W-7ES W-7PS W-35A-04 W-25N-23 W-25N-22 W-26R-01 W-26R-05 

Manganese Mar <30 <30 <30 <30 <30 <30 <30 
Sep <30 <30 <30 <30 <30 <30 <30 

Mercury 
Mar <0.2 <0.2 0.28 <0.2 <0.2 <0.2 <0.2 
Sep <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Dec - - <0.2 - - - - 

Molybdenum 
Mar <25 <25 <25 <25 <25 <25 <25 
Sep <25 <25 <25 <25 <25 <25 <25 
Dec - - <25 - - - - 

Nickel 
Mar 2.1 5.1 2.4 3.1 4.9 <2 <2 
Sep <2 2.0 <2 2.0 3.7 <2 <2 
Dec - - <5 - - - - 

Potassium 
Mar 3700 4600 4400 9800 12000 10000 11000 
Sep 5300 6100 5300 11000 12000 11000 12000 
Dec - - 5000 - - - - 

Selenium 
Mar 7.0 11 7.3 10 8.9 11 7.5 
Sep 3.0 9.7 3.0 2.9 4.1 7.1 5.3 
Dec - - 6.2 - - - - 

Silver 
Mar <10 <10 <10 <10 <10 <10 <10 
Sep <10 <10 <10 <10 <10 <10 <10 
Dec - - <0.5 - - - - 

Vanadium 
Mar <20 <20 <20 <20 <20 <20 <20 
Sep <20 <20 <20 <20 <20 <20 <20 
Dec - - <10 - - - - 

Zinc 
Mar 31 30 26 33 45 40 36 
Sep <20 <20 <20 <20 25 27 <20 
Dec - - <20 - - - - 

Note: 
Wells W-7DS and W-26R-11 were inoperable this second semester.  A work order has been requested for repair. 

Table A–9.  Site 300 sewer pond groundwater monitoring network 2019 metals data summary continued. 
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Table A-10.  Site 300 sewer pond groundwater monitoring network second semester 2019 QA data. 

Constituent Units W-7ES W-7PS W-26R-01 W-26R-05 

  Dec 
11 

Dec 
11 

Dec 
12 

Dec 
12 Sep 9 Sep 9 Sep 

10 
Sep 
10 Sep 9 Sep 9 Sep 

10 
Sep 
10 Dec 9 Dec 9 Dec 

17 
Dec 
17 

  R D R D R D R D R D R D R D R D 

pH Units 8.0 8.0 - - 7.7 7.7 - - 7.8 7.8 - - 8.1 8.0 - - 

Specific 
Conductance μmhos/cm 1430 1430 - - 1450 1440 - - 1390 1390 - - 1140 1170 - - 

Fecal Coliform MPN/100mL - - <1.8 <1.8 - - <1.8 <1.8 - - <1.8 <1.8 - - <1.8 <1.8 

Total Coliform MPN/100mL - - 2.0 540 - - 49 79 - - <1.8 <1.8 - - 3.6 7.8 

Nitrate (as 
NO3) 

mg/L 9.3 9.7 - - 11 11 - - 22 22 - - 4.2 4.3 - - 

 

  
Note: R – Routine 
          D – Duplicate 
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Special Instructions: Semi-Annual Sampling in 2nd and 4th Quarters (April & Oct)
Samples should be taken after 1 p.m. during higher flow.
Print collection time on sample bottles.
BOO Hold Time 48hr. Conductivity/pH Hold Time 24hr.

pH meter calibrated
Conductivity meter calibrated

DO meter calibrated

2Q2019 Duplicate

4Q2019 Duplicate

Copy to Analysts, Ada Chan.

See ESWP Field Tracking Form

El 50.1A

Revised 11/14/13

Field Measurements Samples for Lab Analysis
DO Temp

Location pH COND (PPM) (CC) Comments Initials

3-ISWP-O1-OW Analytical Codes:
(lnfluent to Sewage Pond) E120.IA & E150.IA (Conductivity/PH)

2L7 (2X250-mLpoly) 4.-

SM52IOB-A (BOD)

3-WSWP-O1-OW (1 X I Liter poly) L—
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TIME:

Lab Alpha BC

CoC# &c:Y/ 97y7
ShipIt#/’/7 ‘2c/’;;/9

,, , r

Special Instructions: Semi-Annual Sampling in 2nd and 4th Quarters (April & Oct) pH meter calibrated 97zrY/9 1:
Samples should be taken after 1 p.m. Conductivity meter calibrated

____________________

Print collection time on sample bottles. DO meter calibrated -

DOlconductivity!pH hold time 24 hr.

3-ESWP-O1 -OW

(East end of Sewage Pond)

Field Measurements Samples for Lab Analysis
DO Temp

Location pH COND Depth (PPM) (C) Comments Initials Analytical Codes:

1

3-WSWP-O1 -OW

duplicate of

3-ESWP-O1 -OW

2ø

Alpha LAB

E360.1 DO (lx300mL PET Poly with glass stopper)
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(2x250-mL poly)

________________

SM9221 Tota Fecal Coliform (Ix I25mL sterilized poly) 6hr hold ‘—

SM52IOB-A BOD (Ixl Lifer poly)

2Q2019 Duplicate

4Q2019 Duplicate

toAnalysts, Ada Chan.

E150.IA

See ISWP Field Tracking Form

BC Labs

S3METALS (IX500mL Poly)

Revised 11/14/13
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Appendix B 
 

Cooling Tower Network 
 

Cooling Tower Blowdown Effluent Monitoring Network  
with Discharges to Percolation Pits  

(Bldgs. 801, 817A, 826, 827A, and 851)  
and Cooling Tower Percolation Pit Inspection Forms 
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ESH-EFA-WQ-20-17013–CQ/AC:mgp  Figure B-1 
 

 
 
Figure B-1.  Location of Site 300 cooling towers. 
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ESH-EFA-WQ-20-17013–CQ/AC:mgp  B-1 

 
Table B-1.  Site 300 cooling tower wastewater monitoring network 2019 sodium and anions data summary. 

 

Building/Location Date Sodium 
(mg/L) 

Chloride 
(mg/L) 

Nitrate  
(as NO3) 
(mg/L) 

Sulfate 
(mg/L) 

Fluoride 
(mg/L) 

Bromide 
(mg/L) 

3-801ACT01-TW 
May 22 2200 940 5.3 1700 2.5 46 
Oct 22 1600 580 3.0 1000 1.1 33 

3-817ACT01-TW 
May 21 780 320 <2.5 610 0.56 6.0 

Oct 22 570 210 <1 380 0.31 17 

3-826FCT01-TW 
May 21 810 300 <2.5 580 0.68 2.5 

Oct 22 380 130 <0.5 250 0.25 4.6 

3-827ACT01-TW 
May 21 720 290 <2.5 520 0.45 18 

Oct 22 1200 460 1.5 870 0.86 12 

3-827ACT02-TW 
May 21 610 240 1.0 450 0.32 30 

Oct 22 1300 480 1.5 930 0.94 9.1 

3-851BFCT03-TW 
May 22 1300 540 <2.5 930 1.3 21 

Oct 22 1500 630 <2.5 1100 1.1 24 
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Table B–2.  Site 300 cooling tower wastewater monitoring network 2019 metals analysis data summary. 

 

Analyte  
(µg/L) Quarter 3-801ACT01-

TW 
3-817ACT01-

TW 
3-826FCT01-

TW 
3-827ACT01-

TW 
3-827ACT02-

TW 
3-851BFCT03-

TW 

Aluminum 
Q2 <250 <50 <50 <50 <50 <250 
Q4 <250 <50 <50 <250 <250 <250 

Arsenic 
Q2 13 3.9 2.6 13 20 10 
Q4 29 18 <2 9.1 5.7 10 

Barium 
Q2 <120 <25 27 34 36 <120 
Q4 57 34 <25 36 39 48 

Boron 
Q2 8600 3200 3700 2900 2300 5000 
Q4 5500 2200 1500 4600 4800 5500 

Cadmium 
Q2 <250 <50 <50 <50 <50 <250 
Q4 <50 <50 <50 <50 <50 <50 

Calcium 
Q2 80000 25000 22000 28000 23000 57000 
Q4 56000 22000 14000 46000 49000 55000 

Chromium 
Q2 <5 <1 <1 <1 <1 <5 
Q4 <1 <1 <1 <1 <1 1.4 

Hexavalent 
Chromium 

Q2 1.8 1.2 <1 <1 <1 3.0 
Q4 2.0 <1 <1 1.7 1.9 4.4 

Copper 
Q2 44 17 86 6.6 20 20 
Q4 16 28 5.5 6.7 7.3 16 

Iron 
Q2 860 290 570 270 170 880 
Q4 840 350 290 610 650 1100 

Lead 
Q2 <25 <5 <5 <5 <5 <25 
Q4 <5 <5 <5 <5 <5 <5 

Magnesium 
Q2 <2500 <500 750 <500 <500 <2500 
Q4 <2500 <500 <500 <2500 <2500 <2500 

Manganese 
Q2 <150 <30 <30 <30 <30 <150 
Q4 <150 <30 <30 <150 <150 <150 

Mercury 
Q2 0.24 <0.2 <0.2 <0.2 <0.2 0.21 
Q4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

Molybdenum 
Q2 150 59 64 48 39 <120 
Q4 <120 44 29 <120 <120 <120 

Nickel 
Q2 <10 <2 <2 <2 <2 <10 
Q4 <2 <2 <2 <2 <2 <2 

Potassium 
Q2 86000 35000 42000 42000 37000 50000 
Q4 62000 26000 15000 50000 49000 56000 

Selenium 
Q2 40 11 5.1 45 67 31 
Q4 100 58 7.0 31 18 34 

Silver 
Q2 <50 <10 <10 <10 <10 <50 
Q4 <10 <10 <10 <10 <10 <10 

Vanadium 
Q2 <100 <20 <20 <20 <20 <100 
Q4 <20 <20 <20 <20 <20 <20 

Zinc 
Q2 120 46 120 98 210 <100 
Q4 67 140 <20 20 35 150 
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Table B-3.  Site 300 cooling tower wastewater monitoring network 2019 physical characteristics 
data summary. 

Well/ Location Date pH 
Specific 

Conductance 
µmhos/cm 

Total 
Alkalinity  

(as CaCO3) 
mg/L 

Total 
dissolved 

solids 
mg/L 

Total 
Hardness 

(as CaCO3) 
mg/L 

Total 
Phosphorus 

(as PO4) 
mg/L 

3-801ACT01-TW 
May 22 9.5 9130 2000 6900 200 14 

Oct 22 9.4 6210 1300 4300 140 18 

3-817ACT01-TW 
May 21 9.1 3480 780 2600 64 4.4 

Oct 22 9.0 2430 490 1800 56 16 

3-826FCT01-TW 
May 21 9.2 3550 930 2700 59 3.9 

Oct 22 8.9 1650 340 1100 35 2.7 

3-827ACT01-TW 
May 21 9.3 3160 720 2500 71 26 

Oct 22 9.5 5080 1100 3600 120 12 

3-827ACT02-TW 
May 21 9.0 2700 580 2100 57 29 

Oct 22 9.4 5370 1200 3700 120 7.1 

3-851BFCT03-TW 
May 22 9.3 5500 1300 4200 140 12 

Oct 22 9.4 6480 1400 4400 140 9.5 
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Table B-4.  Site 300 cooling tower wastewater monitoring network 2019 QA data summary. 
 

Constituent Units 3-801ACT01-
TW 

3-801ACT01-
TW 

3-817ACT01-
TW 

3-817ACT01-
TW 

  May 22 May 22 Oct 22 Oct 22 
  Routine Duplicate Routine Duplicate 

pH Units 9.5 9.5 9.0 9.0 
Specific Conductance μmhos/cm 9130 9120 2430 2430 
Aluminum μg/L <250 <250 <50 <50 
Arsenic μg/L 13 <20 18 15 
Barium μg/L <120 <120 34 32 
Boron μg/L 8600 8800 2200 2200 
Cadmium μg/L <250 <250 <50 <50 
Calcium μg/L 80000 81000 22000 22000 
Chromium μg/L <5 <5 <1 <1 
Hexavalent Chromium μg/L 1.8 1.9 <1 <1 
Copper μg/L 44 46 28 29 
Iron μg/L 860 1100 350 340 
Lead μg/L <25 <25 <5 <5 
Magnesium μg/L <2500 <2500 <500 <500 
Manganese μg/L <150 <150 <30 <30 
Mercury μg/L 0.24 0.23 <0.2 <0.2 
Molybdenum μg/L 150 180 44 44 
Nickel μg/L <10 <10 <2 <2 
Potassium μg/L 86000 89000 26000 26000 
Selenium μg/L 40 39 58 53 
Silver μg/L <50 <50 <10 <10 
Vanadium μg/L <100 <100 <20 <20 
Zinc μg/L 120 130 140 160 
Sodium mg/L 2200 2200 570 580 
Chloride mg/L 940 940 210 210 
Nitrate (as NO3) mg/L 5.3 5.4 <1 <1 
Sulfate mg/L 1700 1700 380 390 
Fluoride mg/L 2.5 2.4 0.31 0.35 
Bromide mg/L 46 46 17 18 
Total Alkalinity (as CaCO3) mg/L 2000 2000 490 490 
Total dissolved solids (TDS) mg/L 6900 7000 1800 1700 
Total Hardness (as CaCO3) mg/L 200 200 56 56 
Total Phosphorus (as PO44) mg/L 14 15 16 16 

 



Special Instructions:
Should be sampled in early April and October.
See back of form for additional access information

FIELD TRACKING FORM
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3-827ACT02-TW 201814th ‘ 9/p jJ” ‘9, 4/ ,O

3-851 BFCTO3-TW 201 812nd /& 0 )/-JJ’ 9, 1/9 ; /yP
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Chain of Custody
EFA Data Management Team

Lawrence Livermore National Laboratory

P0. Box 808 L-627

Livermore, CA 94551

Work Authorized By: EFA
TRR Approver: DELLA BURRUSS
Project Info:

_________________________________

AccessiCOC #: 81186

Document Control #: 81186
RequesterlLLNL Analyst: A. Chan

Organization I Sampler: EFA / brunckhorst2
PCI Project #:44497

PCI Task #: ES&H Bills and Taxes
Email: efa-dmtcllnl.qov

DMT Additional Copies:____________________

Analytical Lab :BCLABS-BAK
TAT: 20d

Analytical Lab Log #:_____________________

ProjectlNetwork: COOLTOWER
Shiplt Release #: 2

Addl Email:____________________

Additional Instructions:

Sampled Cont. Cont. Study Req. AnalysisSample ID DatelTime Matrix Type Count Area Analysis Detail Lab Instructions

3-8O1ACTO1-01-TW 10/22/2019 10:20 TW P 1 COOLTOWER E300.0 BR
3-8OIACTOI-01-TW 0/22/2019 10:20 TW P 1 COOLTOWER S3ANIONS ALL
3-8OIACTO1-01-TW 10/22/2019 10:20 TW P 0 COOLTOWER S3METALS ALL
3-8O1ACTO1-01-TW 10/22/2019 10:20 TW P 1 COOLTOWER S3METALS TOTAL
3-8O1ACTO1-01-TW 10/22/2019 10:20 TW P COOLTOWER S3WETCHEM ALL

. 3-817ACTOI-01-TW 10/22/2019 09:00 TW P COOLTOWER E300.0 BR
3-817ACTO1-01-TW 10/22/2019 09:00 TW P COOLTOWER S3ANIONS ALL

. 3-817ACTO1-01-TW 10/22/2019 09:00 TW P COOLTOWER S3METALS ALL
3-8I7ACTOI-01-TW 10/22/2019 09:00 TW P COOLTOWER S3METALS TOTAL
3 8I7ACTO1-01-TW 10/22/2019 0900 TW P COOLTOWER S3WETCHEM ALL

3-B9900-01-TW 10/2212019 09:00 TW P COOLTOWER E300.0 BR
3-B9900-01-TW 10/22/2019 09:00 TW P COOLTOWER S3ANIONS ALL
3-B9900-01-TW 10/22/2019 09:00 TW P COOLTOWER S3METALS ALL
3-B9900-01-TW 10/22/2019 09:00 TW P COOLTOWER S3METALS TOTAL
3-B9900-01-TW 10/22/2019 09:00 TW P COOLTOWER S3WETCHEM ALL

3-826FCT01-01-TW 10/22/2019 09:15 TW P 1 COOLTOWER E300.0 BR
3-826FCT01-01-TW 10/22/201909:15 1W P COOLTOWER S3ANIONS ALL
3-826FCT01-01-TW 10/22/2019 09:15 TW P 0 COOLTOWER S3METALS ALL
3-826FCT01-01-TW 10/22/2019 09:15 TW P COOLTOWER S3METALS TOTAL
3-826FCT01-01-TW 10/22/2019 09:15 1W P COOLTOWER S3WETCHEM ALL
3-827ACT01-01-TW 10/22/2019 09:30 TW P 1 COOLTOWER E300.0 BR
3-827ACT01-01-TW 10/22/2019 09:30 TW P COOLTOWER S3ANIONS ALL
3-827ACT01-01-TW 10/22/2019 09:30 TW P COOLTOWER S3METALS ALL
3-827ACT01-01-TW 10/22/2019 09:30 1W P COOLTOWER S3METALS TOTAL
3-827ACT01-01-TW 10/22/2019 09:30 TW P 1 COOLTOWER S3WETCHEM ALL
3-827ACT02-01-TW 10122/2019 09:40 TW P 1 COOLTOWER E300.0 BR
3-827ACT02-01-TW 10/22/2019 09:40 1W P 1 COOLTOWER S3ANIONS ALL

RIinquis Signatu,, Company Date Time Rpeived Signature Company Date Time
I ///-C LLNLJEFA 10/22/2019 2 . >:; i”;—h c /
2’ 3
3 4
4 5
Revision Printed: 11/24/2015/13/04/05 Signature Order - 1: Sampler, 2: Courier, 3: Lab, 4: Analyst, 5: DMT Page 1 of 2



Chain of Custody

EFA Data Management Team

Lawrence Livermore National Laboratory

P.O. Box 808 L-627

Livermore, CA 94551

Work Authorized By: EFA
TRR Approver: DELLA BURRUSS
Project Info:

_________________________________

AccessiCOC #: 81186
Document Control #:81186

Requester/LLNL Analyst: A. Chan
Organization I Sampler: EFA / brunckhorst2

PCI Project #: 44497
PCI Task #: ES&H Bills and Taxes

Email: efa-dmtllnl.gov
DMT Additional Copies:__

--.______

Analytical Lab : BCLABS-BAK
TAT:20d

Analytical Lab Log #:_____________________

ProjectlNetwork: COOLTOWER
Shiplt Release #: 2 c-’ yy o

Add’I Email:_____________________

Additional Instructions:

— —
Sampled . Cont Cont. Study Req. Analysis -

Sample ID Date/Time Matrix Type Count Area Analysis Detail Lab Instructions

3-827ACT02-01-TW 10/22/2019 09:40 TW P 0 COOLTOWER S3METALS ALL
3-827ACT02-01-TW 10/22/2019 09:40 TW P 1 COOLTOWER S3METALS TOTAL
3-827ACT02-01-TW 10/22/2019 09:40 TW P 1 COOLTOWER S3WLTCHEM ALL

3-851BFCTO3-01-TW 10/22/2019 10:00 TW P 1 COOLTOWER E300.0 BR
3 851 BFCTO3-01 TW 10/22/2019 1000 TW P 1 COOLTOWER S3ANIONS ALL
3-851BFCTO3 01-TW 10/22/2019 1000 TW P 0 COOLTOWER S3METALS ALL
3-851BFCTO3-01 TW 10/22/2019 1000 TW P 1 COOLTOWER S3METALS TOTAL

, 3-851BFCTO3-01-TW 10/22/2019 1000 TW P 1 COOLTOWER S3WETCHEM ALL

R9Hnquis)ei Signature, Company Date Time Recived Signature Companç Date Time

1//tZ/— LLNL/EFA 10/22/2019 2
‘ 22/7 / ;(

Revision Printed: 11/24/2015/13/04/05 Signature Order - 1: Sampler, 2: Courier, 3: Lab, 4: Analyst, 5: DMT Page2of2































































LLNL-AR-411431-20-3 
 

LLNL Site 300 Compliance Monitoring Report for WDR Order No. R5-2008-0148 
Second Semester/Annual Report 2019 

 
 

ESH-EFA-WQ-20-17013–CQ/AC:mgp  
 

 

 

 

 

 

 

 

Appendix C 
 

Mechanical Room Network 
 

Mechanical Equipment Discharge Effluent Monitoring for Buildings 806A, 827A, 
827C, and 827E 

Mechanical Equipment Room Percolation Pit  
Inspection Forms 

 



LLNL-AR-411431-20-3 
 

LLNL Site 300 Compliance Monitoring Report for WDR Order No. R5-2008-0148 
Second Semester/Annual Report 2019 

ESH-EFA-WQ-20-17013–CQ/AC:mgp  Figure C-1 
 

 

 
 
Figure C-1.  Location of mechanical equipment wastewater percolation pits. 
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Table C-1.  Site 300 mechanical equipment discharge effluent monitoring 2019 anions data summary. 

 
Well 

 
Date 

Sodium 
mg/L 

Chloride 
mg/L 

Nitrate  
(as NO3) 

mg/L 

Sulfate 
mg/L 

Fluoride 
mg/L 

3-B806A-OW 
May 15 210 89 <0.5 170 0.22 
Oct 1 250 92 <0.5 180 0.20 

Oct 1 DUP 240 92 <0.5 180 0.20 

3-B827A-OW 
May 7 280 120 <0.5 220 0.20 

May 7 DUP 270 120 <0.5 220 0.21 
Oct 1 1800 710 3.5 1300 1.8 

3-B827C-OW May 29 220 87 <0.5 160 0.17 
Oct 2 240 95 <0.5 170 0.19 

3-B827E-OW May 7 230 88 <0.5 170 0.17 
Oct 2 240 91 <0.5 170 0.20 
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Table C–2.  Site 300 mechanical equipment discharge effluent monitoring 2019 metals data summary. 
 

Analyte (μg/L) Date 3-B806A-OW 3-B806A-OW 
DUP 3-B827A-OW 3-B827A-OW 

DUP 3-B827C-OW 3-B827E-OW 

Aluminum  

May 7 - - <50 <50 - <50 

May 15 <50 - - - - - 

May 29 - - - - <50 - 

Oct 1 <50 <50 <250 - - - 

Oct 2 - - - - <50 <50 

Arsenic  

May 7 - - <2 <2 - <2 

May 15 <2 - - - - - 

May 29 - - - - <2 - 

Oct 1 <2 <2 8.0 - - - 

Oct 2 - - - - <2 <2 

Barium  

May 7 - - <25 <25 - <25 

May 15 <25 - - - - - 

May 29 - - - - <25 - 

Oct 1 <25 <25 170 - - - 

Oct 2 - - - - <25 <25 

Boron  

May 7 - - 1100 1100 - 880 

May 15 820 - - - - - 

May 29 - - - - 900 - 

Oct 1 880 920 6100 - - - 

Oct 2 - - - - 910 920 
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Table C–2.  Site 300 mechanical equipment discharge effluent monitoring 2019 metals data summary continued. 
 

Analyte (μg/L) Date 3-B806A-OW 3-B806A-OW 
DUP 3-B827A-OW 3-B827A-OW 

DUP 3-B827C-OW 3-B827E-OW 

Cadmium  

May 7 - - <50 <50 - <50 

May 15 <50 - - - - - 

May 29 - - - - <50 - 

Oct 1 <50 <50 <100 - - - 

Oct 2 - - - - <50 <50 

Calcium  

May 7 - - 12000 12000 - 9900 

May 15 7900 - - - - - 

May 29 - - - - 10000 - 

Oct 1 8500 8500 62000 - - - 

Oct 2 - - - - 11000 10000 

Chromium  

May 7 - - <1 <1 - <1 

May 15 <1 - - - - - 

May 29 - - - - <1 - 

Oct 1 <1 <1 <2 - - - 

Oct 2 - - - - <1 <1 

Chromium (VI)  

May 7 - - <1 <1 - <1 

May 15 <1 - - - - - 

May 29 - - - - <1 - 

Oct 1 2.0 <2 31 - - - 

Oct 2 - - - - <2 <2 
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Table C–2.  Site 300 mechanical equipment discharge effluent monitoring 2019 metals data summary continued. 
 

Analyte (μg/L) Date 3-B806A-OW 3-B806A-OW 
DUP 3-B827A-OW 3-B827A-OW 

DUP 3-B827C-OW 3-B827E-OW 

Copper  

May 7 - - 4.1 4.0 - 37 

May 15 12 - - - - - 

May 29 - - - - 150 - 

Oct 1 17 17 57 - - - 

Oct 2 - - - - 19 8.1 

Iron  

May 7 - - 120 120 - 290 

May 15 <100 - - - - - 

May 29 - - - - 1300 - 

Oct 1 <100 <100 <500 - - - 

Oct 2 - - - - 160 <100 

Lead  

May 7 - - <5 <5 - <5 

May 15 <5 - - - - - 

May 29 - - - - <5 - 

Oct 1 <5 <5 <10 - - - 

Oct 2 - - - - <5 <5 

Magnesium  

May 7 - - <500 <500 - <500 

May 15 <500 - - - - - 

May 29 - - - - <500 - 

Oct 1 <500 <500 <2500 - - - 

Oct 2 - - - - <500 <500 
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Table C–2.  Site 300 mechanical equipment discharge effluent monitoring 2019 metals data summary continued. 
 

Analyte (μg/L) Date 3-B806A-OW 3-B806A-OW 
DUP 3-B827A-OW 3-B827A-OW 

DUP 3-B827C-OW 3-B827E-OW 

Manganese  

May 7 - - <30 <30 - <30 

May 15 <30 - - - - - 

May 29 - - - - <30 - 

Oct 1 <30 <30 <150 - - - 

Oct 2 - - - - <30 <30 

Mercury 

May 7 - - <0.2 <0.2 - <0.2 

May 15 <0.2 - - - - - 

May 29 - - - - <0.2 - 

Oct 1 <0.2 <0.2 <0.2 - - - 

Oct 2 - - - - <0.2 <0.2 

Molybdenum  

May 7 - - <25 <25 - <25 

May 15 <25 - - - - - 

May 29 - - - - <25 - 

Oct 1 <25 <25 <120 - - - 

Oct 2 - - - - <25 <25 

Nickel  

May 7 - - <2 <2 - <2 

May 15 <2 - - - - - 

May 29 - - - - <2 - 

Oct 1 <2 <2 4.5 - - - 

Oct 2 - - - - <2 <2 
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Table C–2.  Site 300 mechanical equipment discharge effluent monitoring 2019 metals data summary continued. 
 

Analyte (μg/L) Date 3-B806A-OW 3-B806A-OW 
DUP 3-B827A-OW 3-B827A-OW 

DUP 3-B827C-OW 3-B827E-OW 

Potassium  

May 7 - - 15000 12000 - 8500 

May 15 8800 - - - - - 

May 29 - - - - 8700 - 

Oct 1 8600 8700 77000 - - - 

Oct 2 - - - - 8600 8400 

Selenium  
 
 

May 7 - - <2 <2 - <2 

May 15 <2 - - - - - 

May 29 - - - - <2 - 

Oct 1 <2 <2 130 - - - 

Oct 2 - - - - <2 <2 

Silver  

May 7 - - <10 <10 - <10 

May 15 <10 - - - - - 

May 29 - - - - <10 - 

Oct 1 <10 <10 <20 - - - 

Oct 2 - - - - <10 <10 

Vanadium  

May 7 - - <20 <20 - <20 

May 15 <20 - - - - - 

May 29 - - - - <20 - 

Oct 1 <20 <20 <40 - - - 

Oct 2 - - - - <20 <20 
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Table C–2.  Site 300 mechanical equipment discharge effluent monitoring 2019 metals data summary continued. 
 

Analyte (μg/L) Date 3-B806A-OW 3-B806A-OW 
DUP 3-B827A-OW 3-B827A-OW 

DUP 3-B827C-OW 3-B827E-OW 

Zinc  

May 7 - - 26 28 - 22 

May 15 <20 - - - - - 

May 29 - - - - 29 - 

Oct 1 <20 <20 120 - - - 

Oct 2 - - - - <20 <20 
 
Note:   
– = Sampling not required, sampling was performed for that analyte on a different date.  
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Table C-3.  Site 300 mechanical equipment discharge effluent monitoring 2019 physical data. 

Well Date pH 
 

Specific 
Conductance 

µmhos/cm 

Total 
Alkalinity (as 

CaCO3) 
mg/L 

Total 
dissolved 

solids 
(TDS) 
mg/L 

Total 
Hardness 

(as CaCO3) 
mg/L 

Total 
Phosphorus 

(as PO4) 
mg/L 

3-B806A-OW May 15 8.9 1070 230 700 20 <1 
3-B806A-OW Oct 1 8.7 1050 220 700 22 <1 

3-B806A-OW Oct 1 
DUP 8.6 1050 220 740 22 <1 

3-B827A-OW May 7 8.9 1330 280 980 31 2.2 

3-B827A-OW May 7 
DUP 8.8 1330 280 990 30 2.2 

3-B827A-OW Oct 1 9.3 7190 1600 5600 160 28 
3-B827C-OW May 29 8.9 1080 230 760 26 <1 
3-B827C-OW Oct 2 8.9 1100 220 710 27 <1 
3-B827E-OW May 7 8.6 1060 220 760 25 <1 
3-B827E-OW Oct 2 8.6 1080 240 720 26 <1 
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FIELD TRACKING FORM

Semi-Annual Site 300 Mechanical Equipment Room/Percolation Pit Discharge

Special Instructions: Should be sampled in early April and October.

See back of form for additional access information
** For 3-B827A-OW Contact FPOC; Off-road travel

Location name change info: 3-B827A-OW previously 3-CT-PERC-OW
3-B806A-OW previously 3-806B-OW

Sample Date: o//

LAB CoC# Ship It#

BC Labs F’9 Y/ /95

______

Field Meas BC Labs — Comments

I
0
C,

0
z

0.
CD

4-

CD

pH meter calibrated on:,!/?/ 7
Specific Conductance meter calibrated on: //2 p-” 2

27j s22

75/3?/ C/ç

o 7,47

ee_—y
- 6 - e’-S c/%’7-/

5’z C c6 /O ,-

7/’OL cc((f

- G £— f- -(-‘-
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Co
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a’

Co
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3
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0

CO

z
0
z
C’)

><
C),
C)a
3
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0

C,,
C.)

m
-I
C)
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a
a
a
3
I-
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0

3-B827A-OW

3-B827D-OW

(LUO ‘(

3-B806A-OW

3-B827E-OW /L1o() E F EE —

Duplicate of 3-827A-OW 2nd Qtr

Duplicate of 3-806A-OW 4th Qtr

3-B9900-OW

to Analyst, Ada Chan. ‘1
Revised 2/2/17



Chain of Custody
EFA Data Management Team
Lawrence Livermore National Laboratory
P.O. Box 808 L-627
Livermore, CA 94551

Work Authorized By: EFA

TRR Approver: DELLA BURRUSS

Project Info:

_________________________________

Access!COC #: 80935

Document Control #: 80935
RequesterlLLNL Analyst: A. Chan

Organization I Sampler: EFA / brunckhorst2

PCI Project #: 44497
PCI Task #: ES&H Bills and Taxes

DMT Additional Copies:

Analytical Lab : BCLABS-BAK

TAT: 20d
Analytical Lab Log #:_____________________

ProjectlNetwork: MECHEQUIPMNTRMS

Shiplt Release #: 249602
AddI Email:

Email: efa-dmt(lInl.aov

Additional Instructions:

— —

Sampled - Cont. Cont. Study Req. Analysis
Sample ID DatelTime Matrix Type Count Area Analysis Detail Lab Instructions

3-B806A-01-OW 10/01/2019 14:05 AQ P 1 MECHEQUIPM S3ANIONS ALL

3-B806A-01-OW 10/01/2019 1405 AQ P 0 MECHEQUIPM S3METALS ALL

iff 3-B806A-01OW 10/01/2019 14 05 AQ P — MECHEQUIPM S3METALS TOTAL

3-B806A-01-OW 10/01/2019 14 05 AQ P — MECHEQUIPM S3WETCHEM ALL

3-B9900-01-OW 10/01/2019 14:05 AQ P — MECHEQUIPM S3ANIONS ALL

3-B9900-01-OW 10/01/2019 14:05 AQ P 0 MECHEQUIPM S3METALS

W 3-B9900-01-OW 10/01/2019 1405 AQ P 1 MEHEQUlPM S3METALS —

3-B9900-01-OW 10/01/2019 14 05 AQ P 1 ME EQUIPM S3WETCHEM ALL

3-B827A-01-OW 10/01/2019 14:30 AQ P ME EQUIPM S3ANIONS ALL_

3-B827A--01-OW 10/01/2019 14:30 AQ P ME EQUIPM S3METALS — AL...

3-B827A-01-OW 10/01/2019 14:30 AQ P 1 MECHEQUIPM S3METALS OTAL

3-B827A-01-OW 10/01/2019 14:30 AQ P 1 MECHEQUIPM S3WETCHEM ALL

RIinquisjeL.Signatuye Company Date Time Re eived Signature Company Date Time

1,4/ 3-/ —v-- LLNL/EFA 10/1/2019 /c3p 2 /OJ-i /5c
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Chain of Custody
EFA Data Management Team
Lawrence Livermore National Laboratory
P.O. Box 808 L-627
Livermore, CA 94551

Work Authorized By: EFA
TRR Approver: DELLA BURRUSS
Project Info:

Access!COC #: 80941
Document Control #:80941

RequesterILLNL Analyst: A. Chan
Organization I Sampler: EFA / brunckhorst2

PCI Project #:44497
PCI Task #: ES&H Bills and Taxes

Email: efa-dmt(älInl.aov
DMT Additional Copies:

Analytical Lab : BCLABS-BAK
TAT: 20d

Analytical Lab Log #:____________________

ProjectlNetwork: MECHEQUIPMNTRMS
Shipit Release #:249685

AddI Email:____________________

Additional Instructions:

— —
Sampled . Cont. Cont. Study Req. Analysis

Sample ID DatelTime Matrix Type Count Area Analysis Detail Lab Instructions

3-B827C-01-OW . 10/02/2019 14:10 AQ P 1 MECHEQUIPM S3ANIONS ALL

3-B827C-01-OW 10/02/2019 14 10 AQ P 0 MECHEQUPM S3METALS ALL
3-B827C-01-OW . 10/02/2019 14:10 AQ P l MECHEQU)PM S3METALS TOTAL
3-B827C 01-OW 10/02/2019 14 10 AQ P 1_ MECHEQUIPM S3WETCHEM ALL
3-B827E-01-OW 10/02/2019 1400 AQ P MECHEQUIPM S3ANIONS ALL
3-B827E-01-OW 10/02/2019 14 00 AQ P 0 MECHEQUIPM S3METALS ALL
3-B827E-01-OW 10/02/2019 14:00 AQ P 1 MECHEQUIPM S3METALS TOTAL
3-B827E,.01-OW 10/02/2019 14:00 AQ P 1 MECHEQUIPM S3WETCHEM ALL

— —

Revision Printed: 11/24/2015/13/04/05

R,hnquisj,ed Signat9r9- Company Date Time Received Signature ,Company Date Time

I T LLNUEFA 10/2/2019 /5/c) 2 lc
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LAWRENCE LIVERMORE NATIONAL LABORATORY SITE 300 
SAN JOAQUIN AND ALAMEDA COUNTIES 

ATTACHMENT 16 

Evaluation of cooling tower and mechanical equipment discharges threat to groundwater quality using the 
designated level methodology (DLM); comparison of maximum value detected in samples with the DLM values 
for disposal units (percolation pits or septic systems) using attenuation factor of 100 for systems more than 30 
feet above ground water. 

Parameter Units Maximum value 
detected in effluent

Designated level 
methodology 

value 

Corresponding 
water quality 

goala 
Source of water 

quality goala 

Aluminum mg/L 0.25 100 1 CA primary MCLb 

Bicarbonate alkalinity (as 
CaCO3) 

mg/L 220 None None None

Boron mg/L 2.2 140 1.4 IRISc 

Calcium mg/L 22 None None None

Carbonate alkalinity (as 
CaCO3) 

mg/L 800 None None None

Chloride mg/L 210 Not applicable 250 CA secondary MCL

Chromium (total) mg/L 0.0072 5 0.05 CA primary MCL 

Chromium (hexavalent) mg/L 0.0067 2.1 0.021 IRIS

Copper mg/L 2.4 130 1.3 CA primary MCL 

Fluoride mg/L 1.1 200 2 CA primary MCL 

Hydroxide alkalinity (as 
CaCO3) 

mg/L 120 None None None

Iron mg/L 2.3 30 0.3 CA secondary MCL

Lead mg/L 0.0077 1.5 0.015 CA primary MCL 

Magnesium mg/L 1.4 None None None

Manganese mg/L 0.2 5 0.05 CA secondary MCL

Molybdenum mg/L 0.045 3.5 0.035 IRIS

continued 
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LAWRENCE LIVERMORE NATIONAL LABORATORY SITE 300 
SAN JOAQUIN AND ALAMEDA COUNTIES 

ATTACHMENT 16 - CONTINUED 

Evaluation of cooling tower and mechanical equipment discharges on ground water quality using the designated 
level methodology (DLM); comparison of maximum value detected in samples with the DLM values for disposal 
units (percolation pits or septic systems) using attenuation factor of 100 for systems more than 30 feet above 
ground water. 

Parameter Units 
Maximum value 

detected in effluent 
Designated level 

methodology value 
Corresponding 

water quality goala
Source of water 

quality goala 

Nickel mg/L 0.019 10 0.1 CA primary MCL 

Nitrate (as N) mg/L 0.4 Not applicable 10 CA primary MCL 

Nitrate (as NO3) mg/L 1.8 Not applicable 45 CA primary MCL 

Nitrate plus Nitrite (as N) mg/L 0.17 Not applicable 10 CA primary MCL 

Ortho-phosphate mg/L 180 None None None

Potassium mg/L 280 None None None

Selenium mg/L 0.0036 5 0.05 CA primary MCL 

Sodium mg/L 740 Not applicable 30-60 Taste & odor  

Specific conductance 
µmhos/c

m 
4,340 Not applicable 900 CA secondary MCL

Sulfate mg/L 885 Not applicable 250 CA secondary MCL

Total alkalinity (as CaCO3) mg/L 920 None None None 

Total dissolved solids  mg/L 3,300 Not applicable 500 CA secondary MCL

Total hardness (as CaCO ) mg/L 58 None None None 

Total phosphorus (as P) mg/L 54 None None None 

Total trihalomethanes mg/L 0.011 Not applicable 0.08 CA primary MCL 

Vanadium mg/L 0.1 6.3 0.063 IRIS

Zinc mg/L 0.34 500 5 CA secondary MCL
a From A Compilation of Water Quality Goals (Marshack August 2007). 
b MCL – Maximum contaminant level. 
c IRIS – USEPA Integrated Risk Information System reference dose for drinking water. 
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